The algorithm of the system approach to estimation of environmental processes during the reconstruction of housing in the city of Kyiv is described in this article. The problem of using resources by the real estate sector is defined and the ways of its solution are presented (main indicators and elements of ecological processes of reconstruction FS, EE, RP, OM, CE are defined). The process of forming a team of specialists in the means of identifying the initial data of the project, tools, and methods of selecting the team is built. The main elements of building the reconstruction process (methodology, organizational structure, means of communication) are revealed. The process of environmental assessment at different stages of the object reconstruction is proposed (pre-project stage, design stage, construction and installation stage, commissioning and maintenance phase of the facility). The prerequisites are laid for the derivation and justification of comfort living indices based on the parameters determining the degree and level of ecological compatibility of the reconstruction (energy efficiency, water use efficiency, location of the reconstruction object, transport accessibility, etc.).
Introduction
Today, we use the equivalent of 1.5 Earth to meet the resource requirements used in everyday life and lead to waste generation. This measurement of the carrying capacity of our planet means that the recovery of the Earth takes about 18 months, not 12 (calendar year). If current trends continue, then by expert estimates, by 2030, we need the equivalent of our two planets.
The process of turning resources into waste is faster than resources can be restored again, and this leads to an ecological catastrophe. This is a global problem for our planet, which must be addressed in a comprehensive manner in every sector of the economy. [1] Buildings play an important role in sustainable development through their construction, life cycle, functioning and development patterns. As the world's population continues to grow, the process of building and renovating buildings will increase to meet the needs of the growing population of our planet. For instance, from the evaluation of the real estate sector for the US, it follows that two-thirds of the objects that will be built by 2050, these will be the objects that we are building today. It is very important to understand and evaluate which objects are being built and where we are building them.
[2]
Analysis of recent research and publications.
Ukrainian specialists analyzed the directions of the formation of standard housing in the period from 1955 to 1990 and its reconstruction, studied issues that help to better consider some aspects of А. Shvets, О. U. Scheglova. [3] The relevance and significance of the issues of the reconstruction of residential buildings is raised in the works of M.M. Zherbin, V.I. Bolshakov and other scientists. [5, 6] One of the most promising ways of recreating the housing stock of Ukraine is its reconstruction. Despite the existing methods of assessing and justifying the need and effectiveness of the reconstruction of the housing stock, there to date is insufficient attention to this issue [3−5] . According to the evaluation of the "Planet Obolon" Agency, the following types of houses exist and require reconstruction in Kyiv (Table 1) of the total energy consumption of the country. In addition, the construction industry produces about 38 % of CO2 emissions, 30% of waste and consumes 14 % of drinking water, which in turn makes a significant contribution to global processes of climate change. [1] Developing an algorithm of the system approach for the evaluation of environmental processes of reconstruction of housing stock in the city of Kyiv it is possible to find solutions to this issue.
Presentation of the main material of the study
Reconstruction of buildings is a complex process, requiring an integrated approach at all stages of implementation. The fundamental factors of reconstruction are the volume of investment, Based on the indicators proposed above, the system approach for the evaluation of environmental processes of reconstruction of housing stock in the city of Kyiv can be represented by a generalized scheme (Fig. 1) . Fig.1 The generalized scheme of the system approach for the evaluation of environmental processes of reconstruction of housing stock in the city of Kyiv.
To implement the presented approach a team of specialists shall be formed (Fig.2 , where ID -initial data of the project; IM -instruments and methods of a team selection, R -result) who have specialized education and sufficient professional experience in the implementation of multi-task and multi-level construction projects in the field of civil construction able to formulate and implement all the criteria and variables that provide them for the task of determining environmental and economic efficiency and rank their significance with a theoretical justification.
Fig.2 Process of formation of the project team
An important element in this process is the used methodology, the organizational structure of the project and the use of modern communication methods as the main elements of building the reconstruction process (Fig. 3) . To build an algorithm for the evaluation of environmental processes of reconstruction, it is necessary to take into account the following important parameters that determine the degree and level of ecological compatibility of the reconstruction of residential buildings and structures, namely energy efficiency (application and introduction of modern energy saving methods and technologies, introduction of renewable energy systems, use of energy consumption meters, regular involvement of specialists for the evaluation of embedded technologies, training of operating personnel and awareness of tenants, etc.), water use efficiency, location of the reconstruction object and transport accessibility, indoor environmental quality (view from the window, acoustics, lighting, thermal comfort, indoor air quality, level of environmental friendliness of materials, etc.), materials and resources (life cycle of building materials, waste management plan, environmental monitoring), that can later be used to determine the comfort indices for living in reconstructed buildings. The algorithm for the evaluation of environmental processes of reconstruction in the city of Kyiv can be represented as follows (Fig. 4) .
When developing an algorithm for the evaluation of environmental processes it is necessary to orient and move towards the "green house". The results of the move to the "green house" will give the residents and the city as a whole significant advantages, such as saving financial resources, increasing market value, improving the quality of indoor air, creating a healthy internal environment that certainly would positively influence health, reduce maintenance costs, and much more. One of the key processes at all stages of the reconstruction of a residential object is to ensure the quality of the indoor environment, on which depends the health of the population, working capacity, the cost to repair and restore the building and mechanical systems Level of occupancy/rental and in general the economic indicators of the region where the reconstructed object is located. The process of environmental evaluation at different stages of the reconstruction project is presented in Fig.5 . Moving towards the "green house" it is necessary to rely on the world experience in the field of "sustainable construction and reconstruction", and to lay the following technologies in the projects:
technologies for saving energy costs. According to USGBC reports, saving energy resources by 30% -60% will save the family budget by thousands of dollars for several years already; technology to improve the quality of indoor air. 90% of their time people spend in confined spaces, being exposed to air pollutants, such as volatile organic compounds (VOCs), phenol and formaldehyde, sulfur dioxide, separation from structures, furniture and interiors when the room is heated and cooled, and
Reconstruction stage
Methods to ensure the indoor environmental quality (IEQ) during the reconstruction of the object Pre-project stage
1.
Forming a group of specialists in the field of environmental construction to work in a project team 2.
Establish the required parameters and indicators of the indoor environmental quality (IEQ) and the development of appropriate technical conditions for their achievement; 3.
Calculation of the cost of measures to achieve the projected parameters and indicators (IEQ).
Project stage
1. Development of design and estimate documentation taking into account the established requirements in the pre-project stage; 2.
Development of instructions and a checklist for determining compliance with specifications and project documentation of performed works on achievement of the established parameters and indicators (IEQ).
Stage of construction and installation works (of reconstruction)
1.
Technical and author supervision of compliance with the implemented activities of CIW on achievement of the established parameters and indicators (IEQ); 2.
Financial control over technical and economic indicators (IEQ).
Stage of commissioning and maintenance of the object
Testing and commissioning of installed systems and elements to achieve the projected parameters and indicators (IEQ).
2.
Definition of the projected indicators and parameters (IEQ) for compliance with the projected requirements in the technical conditions, as well as the calculation of comfort indices.
3.
Periodic inspection and maintenance of systems and components in accordance with the approved schedule.
4.
Periodic training of operating personnel.
others. Foreseen in the projects of reconstruction of the housing sector the existing technologies such as cleaning air with photo catalysis, for example, will significantly reduce the amount of harmful substances in the air, improve the ventilation of premises, which as a result will lead to a significant reduction in many diseases including life-threatening diseases such as cancer, cardiac infarction, stroke.
Conclusions
Implementation of the algorithm of the systematic approach for evaluation of the environmental processes of the reconstruction of housing stock in the city of Kyiv will not only effectively solve tasks, but also methodologically take unmistakable solutions for each case, formulate all possible matching variables (for example, the introduction of modern energy-saving methods, environmental materials, etc., which meet the world quality standards). A team of specialists in the field of environmental construction will determine the necessary criteria and variables, and will carry out all the necessary types of supervisions and inspections at all stages of reconstruction, which will improve the quality of life, improve the health of the population, will contribute to the economic performance of the region and, in general, to the ecological situation on the planet.
